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In the last years, on-surface synthesis techniques have granted access to unprecedented
atomistic  control  over  the  bottom-up  fabrication  graphene nanoribbons  (GNRs).  This
highly precise experimental platform has given rise to multiple studies in these systems
regarding  topological  properties  [1],  chemical  substitution  [2,3],  novel  morphological
structures [4], etc. In this work, we use Density Functional Theory calculations to gain
insights into the electronic structure and topological properties of several functionalized
GNRs. The systems considered consist of 5 carbon atoms wide armchair GNRs (AGNRs)
with OH and F groups attached to their edges. We study the effect of these radials in the
physical structure, the wavefunctions and the topology of the system. We find that, while
retaining  their  overall  structure,  functionalization  with  chemical  groups  of  different
electron affinities, different orientations and at different concentrations can change the
topology and,  thus,  the edge stares  of  the system (Fig.  1).  Our results  might  be of
interest  for  the  engineering  and  development  of  new  experiments  regarding  the
topological and magnetic properties of these materials.
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Figures

Figure  1: Energy  Gap  at
Gamma point versus lattice
parameter  for  different
functionalizations  of  the
5AGNR.  Dots  in  blue  (red)
represent  topological
(trivial)  functionalizations.
Triangles  in  blue  (red)
represent  different
topological  (trivial)
concentrations  of  the  OH
functionalization,  I.  e.
different  number  of  OH
groups  per  cell.  Squares  in
purple represent non-planar

geometries  with  lower  lattice  parameter  and  greater  energy  gap.  Dashed  blue  (red)  lines
represent the closing (opening) of the band gap for the pristine nanoribbon as a function of the
lattice parameter
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